Delivery of herpes simplex thymidine kinase bystander effect by engineered human mesothelial cells for the treatment of ovarian cancer.
Resistance to conventional chemotherapy is a major clinical problem for ovarian cancer, and long-term survival for patients with advanced-stage disease is rare. Other therapeutic strategies, such as gene therapy, have been explored but several limitations exist, which include low viral vector transduction efficiency, host immune response to the vector, and vector toxicity. We developed a cell-based therapy that exploits human mesothelial cells to deliver anticancer modalities for treatment of ovarian cancer. As a proof of concept, we genetically engineered mesothelial with the herpes simplex virus thymidine kinase/ganciclovir (HSVTK/GCV) system to deliver cytotoxicity to human ovarian cancer cells. This system is well characterized, and has been widely used in different gene-therapy based strategies. Our results demonstrate that HSVTK-modified mesothelial cells are sensitive to GCV killing in vitro and support the HSVTK bystander effect. Engineered mesothelial cells can deliver the HSVTK bystander effect to human ovarian cancer cell-lines, as well as to primary ovarian cancer cells. A significant reduction of tumor growth and prolongation of survival in s.c. and i.p. xenograft mouse models of ovarian cancer are obtained with as little as 1% of HSVTK-expressing mesothelial cells. Intraperitoneal administration of HSVTK-expressing mesothelial cells in an established mouse model of ovarian cancer results in a statistically significant prolonged survival of treated animals. Importantly, distribution studies showed that mesothelial cells localize preferentially to tumor sites. Our study demonstrates the feasibility of using a mesothelial cell-based therapy for treatment of ovarian cancer, and suggests that this strategy should be further explored.